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EXECUTIVE SUMMARY

This report contains the 2010 Annual Operating Report and Five Year
Review for the Greiner’s Lagoon Superfund Site (Site Id. # 0550) located in
Ballville Township, Ohio (herein referred to as “Site”). The remedial
action was completed in October 2005. The final inspection of the Site was
conducted by Tom Williams of the United States Environmental
Protection Agency (USEPA) and Ghassan Tafla of the Ohio Environmental
Protection Agency (OEPA) on May 4,2006. The Notice of Completion
was issued by the USEPA on October 2, 2006. Normal maintenance was
conducted at the site according to the requirements of the Operation and
Maintenance (O&M) Manual approved by the USEPA (approved viae- .
mail on September 29, 2006 by Thomas Williams).

ERM has subcontracted with Cutter-Green LLC located in Fremont, Ohio
to assist with routine O&M activities at the Site since the installment of the
of the phytoremediation cap. Beginning in April 2007, the Site has been
inspected at least once per quarter by either ERM personnel or ERM
subcontractors. The key maintenance issues for the Site have been
associated with minor erosion control and repair, application of fertilizer
and periodic watering, inspection and limited replacement of damaged
trees, and repair of animal burrows. |

~ In addition to the routine O&M at the Site, annual groundwater sampling
has been conducted by ERM from 2006 through 2010. Sampling has been
conducted in accordance with the USEPA approved Sampling and
Analysis Plan and the Quality Assurance Project Plan.

This report summarizes the findings for the 2010 calendar year (i.e. fifth
year of performance monitoring) and provides a collective review and
analysis of the first five years of data collection at the Site.

The objective of the remedial action (RA) as stated in the Statement of Work
(SOW), Final Removal Design/ Removal Action Work Plan (Work Plan),
and O&M Manual is to minimize the potential for human exposure to
constituents of concern at levels that would result in calculated risks above
USEPA threshold values for the Site. As shown herein, the Site remains
protective of risk and is therefore.adhering to the RA objective. The
institutional and engineering controls Currently in place are necessary and
sufficient.
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The performance criteria for the RA as stated in the SOW, Work Plan, and
O&M Manual are to confirm that there are no significant changes in the
ground water quality and to determine if a significant reduction in the
volume of leachate releases (seepage breakouts) has occurred. Based on the
performance standards, the remedial action at the Site continues to be
effective. The grass cover and poplar trees are surviving and flourishing,.

' There is no significant change in groundwater quality as the Site continues
to meet risked based criteria. Lastly, during the five year monitoring
period, no seepage breakouts have been observed.

Based on the five years of monitoring data, the phytoremediation cap is
performing as it was designed and is meeting the stated remedial
objectives and performance criteria. No additional action or modification
to the phytoremediation system is therefore recommended.
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1.0

BACKGROUND HISTORY |

The Site is located south of Fremont, Ohio on Township Road 181 about
Yo-mile west of Tiffin Road (CR 53) in Ballville Township, Sandusky
County (Figure 1). The Site was originally developed in 1954 and
contained four lagoons that were used to store waste oil from nearby
industry. During the course of the Site operations by various owners, a
number of community complamts and legal actions were undertaken due

_ to odors and releases from the lagoons. From 1981 to 1988, the USEPA

implemented site removal actions that included lagoon dike
reinforcement, surface oil removal, liquids treatment and discharge,
sludge solidification, lagoon backfilling, and placement of a soil cover
over the filled lagoons. Between 1982 and 1985, OEPA coordinated the
delivery of sand and gravel washings from the processing of sugar beets

“and placement of the material in the lagoons to sohdlfy the material in the

open lagoons.

In 1991 USEPA and Lubrizol, a potentially responsible party (and not the
property owner), entered into an AOC to produce an Engineering
Evaluation/Cost Analysis (EE/CA).. The EE/CA included site

characterization, a streamlined risk evaluation and preliminary ecological
risk assessment, identification of removal action objectives, identification

and evaluation of removal action alternatives, and recommendation of a
non-time critical removal action for the site. Based on the results of the
EE/CA, site investigations, and risk assessment, phytoremediation was
selected as the preferred removal action for the Site. Phytoremediation
was tecommended to be implemented at the Site using a tall grass cover
and a groundwater tree barrier. The area covered at the Site was 3.2 acres,
which has been fenced to control access to the site and to help ensure the
long-term integrity of the phytoremediation system. All existing
vegetation was cleared from the former lagoon areas. The northern
portion of the Site was-amended with soil to improve subsoil quality in
the soft areas that had formerly been filled by USEPA and OEPA. One

- foot of topsoil was placed over the regraded soils to help promote rapid

root development and to minimize exposure to bare areas. The design of
the phytoremediation cover included surface water management through

 the use of drainage ditches and site grading to reduce water infiltration

into the effected areas. Constructlon of the phytoremediation cover was

completed in.2005.
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Following completion of the Remedial Action (RA), an Operation and

- Maintenance (O&M) Manual was developed for the Site in July 2006. The
O&M Manual describes the activities designed to maintain the remedy
implemented for the Site. The O&M measures and activities are required
to maintain the effectiveness of the RA and ensure that the remedy
remains protective of human health and the environment. The RA is

~ intended to provide for short- and long-term minimization of the potential
for human exposure to constituents of concern at levels that would result
in calculated risks above USEPA threshold values for the Site.

As outlined in the O&M Manual, the performance of a phytoremediation
system must be assessed during operation to ensure that the goals for the
system are met. The monitoring required is different from that used for
conventional remediation systems and requires measuring fewer
parameters. System monitoring as outlined in the O&M Manual includes
visual inspections and groundwater sampling. The performance of the
phytoremediation system is measured against the performance standards
outlined in the SOW in the AOC.

Per the O&M Manual, groundwater monitoring was conducted annually
for five years to monitor site specific groundwater parameters (i.e., to
confirm there are no significant changes in the ground water quality).
Yearly monitoring has occurred at the Site from 2006 through 2010. -
Yearly reports were submitted in January of the years 2007 through 2010
that summarized the previous year’s performance monitoring. This
report presents the findings of the fifth year of performance monitoring as
- well as an analysis of the initial five years worth of monitoring.

The remainder of the report is organized as follows:

e TAB1 _
o Section 2 - Results of the Maintenance Activities that were
performed in the fifth year of performance monitoring (2010)
o Section 3 - Results of the Analytical Groundwater Sampling
that was conducted in the fifth year of performance
' ‘monitoring (2010)
e TAB2 \
o Section 4 - A cumulative five year review and analysis of the
data collected at the Site, including an overview of the Site
performance and an evaluation of the performance criteria
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2.0

2.1

YEAR PI VE - OPERATION AND MAINTENANCE ACTIVITIES

Maintenance activities at the site in 2010 included cutting of grass and
animal burrow repair. Following the winter of 2009-2010, normal
maintenance activities commenced in the summer of 2010, when the
mowing activities were needed. To ensure normal operation and report
any required maintenance, Site inspections were performed quarterly by
ERM personnel. The integrity of the phytoremediation cap, vitality of the
trees, and condition of the fence were noted.

Ecolotree, Inc. provided the poplar and willow trees used for the
phytoremediation buffer in 2006 and during installation divided the site
into three basic zones: Zone A, Zone B, and Zone C. For consistency,
ERM has labeled the Site Plan (see Figure 2) with these zone references’
that are further described below.

e Zone A is located in the northern portion of the Site and includes
the northern top of the slope, the north and west gates, the culvert
inlet and outlet, and the tile inlet.

e Zone B is located in the central portion of the Site and includes the
southern half of the top of the slope and ends approximately at the

" southern toe of the slope.

e Zone Cis located at the southernmost portion of the Site and is
generally referred to as the timber area in the Cutter-Green
descriptions in previous inspection logs.

ERM subcontracted with Cutter-Green LLC located in Fremont, Ohio to
assist with routine O&M activities at the Site.

SITE INSPECTIONS

In accordance with the Site O&M Manual, site inspections were
performed quarterly for years two through five following completion of
the remedy. The results of the site inspections were included in the 2006

“through 2009 annual O&M Reports. A summary of the site inspections

and maintenance conducted for the 2010 calendar year (year five) is
provided below. '
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1¢t Quarter 2010 (Winter)

. An ERM employee was on-Site on January 29, 2010 to conduct the 1st
Quarter 2010 Site inspection. At this time, the drums containing the purge
water from the 2009 annual sampling were also removed for proper
disposal by PSC of Toledo, Ohio. The ground was lightly covered with

- snow and the trees and grass were dormant for the winter. The

previously identified animal burrows had been repaired and there were

no signs of new animal burrows.

2nd Quarter 2010 (Spring).

- ERM conducted the 2rd Quarter-2010 Site inspection on May 21, 2010. The
ground was saturated due to a recent rain event. The water retention
areas appeared to be working as designed. Animal burrows were present,

‘but they appeared to be inactive. Cutter Green had been on-site to cut the
grass and as a result of the Site inspection they were instructed to repair
the animal burrows. '

3rd Quarter 2010 (Summer)

The Greiner’s Lagoon third quarter site inspection was conducted on
‘September 7, 2010. The ground was dry and some small patches of dead
grass were observed, as is typical for this dry time of the year. New

- animal burrows were also observed. Cutter Green was instructed to
' repair the animal burrows. '

4th Quarter-2010 (Fall)

The Greiner’s Lagoon fourth quarter site inspection was conducted on
‘November 15, 2010 in conjunction with the annual sampling event. The

- ground surface was moist and the plant growth at the site was typical for
the fall season. Small animal burrows were still present and Cutter Green
made repairs and removed the groundhogs from the Site, following this
Site inspection.

Copies of the inspection reports are included in Appendix A. A photo log
compiling the photos taken during the 2010 calendar year site inspections
is also included in Appendix B. No leachate breakouts or evidence of
leachate breakouts were observed during the quarterly Site inspections by
ERM, during the annual groundwater sampling, or during the
maintenance activities conducted by Cutter Green throughout the
growing season. -
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2.2

2.3

TREE REPLACEMENT

The trees around Greiner’s Lagoon were inspected during the 2010
growing season and it has been determined that the majority of the trees
are flourishing and healthy. Based on the positive survival rate of the
trees observed during 2010, tree replacement activities were not needed at
the Site. At this time, it appears that the maintenance activities have been
successful for the 2010 calendar year. '

SITE DRAINAGE

The storm water drainage system is designed to retain excess storm water
and discharge to the off-site field tile at a controlled rate so that the
downstream drainage (field tile and ditches) are not flooded; thereby’
allowing adjacent farm fields to drain into the area drainage system.

During the 2010 calendar year, standing water was observed in the
drainage swale after large rain events, as designed. Re-grading in the
swale that occurred in 2006 has reduced the storm water retention time to
an approximate two (2) day maximum in the wettest part of the drainage
swale. '
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3.0

3.1

3.1.1

. YEAR FIVE - GROUNDWATER SAMPLING

As reciuired by the AQC, both the USEPA and the Ohid EPA were notified -
on October 25, 2010 that groundwater sampling was scheduled to be

conducted starting November 15, 2010.

Sampling activities for the 2010 annual sampling event at the Site began
on November 15t, 2010 and finished on November 19th, 2010.
Groundwater levels were recorded on November 15t in preparation for
the actual sampling event and were also recorded on the field sampling
forms at the time of sampling. Field Sampling forms are enclosed in -
AppendixC. |

FIELD PROCEDURES
Initial Static Water Levels
Prior to the collection of any water samples, the static water level in each

well was measured with an interface probe to detect any immiscible layers
within each well. It is noted that none of the wells had detections of

-immiscible layers during the November 2010 sampling event. After the

water level was determined for each well, the interface probe was rinsed
thoroughly with DI water. The static water levels and total well depths
were then entered on the field form for each well. Static water levels were
used to determine well volumes. These groundwater measurements were
also compared with historical groundwater measurements (Table 1).

During the 2010 sampling, the bedrock aquifer was detected to be flowing

_in a northwest direction at a gradient of 0.0002 ft/ft. The potentiometric

surface for the deep zone (bedrock aquifer) is shown on Figure 3. The "
general westward flow (inclusive of southwest and northwest) is
consistent with the expected regional flow to the Sandusky River, located
approximately 72 mile west of the Site.

The groundwater flow direction in the shallow zone in November 2010
was toward the west which is consistent with the post-remediation data
collected since 2006. The gradient is about 0.008 ft/ft and this flow is
toward the mature trees to the west of the site and the Sandusky River,
about 2 mile west and southwest. The potentiometric surface for the
shallow zone is shown on Figure 4.
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3.1.2

3.1.3

Well Purging

Once the water level and total well depth was measured in a well, the well
volume was calculated. Each well was then purged of three volumes or
more using a disposable polyethylene weighted bailer. During the
purging of the well, measurements of the following parameters were
recorded to determine stabilization of the well water:

e time;
e volume purged;
° pH,'

o conductivity;
e temperature; and
e turbidity

The instruments used for the water quality parameter measurements were
calibrated daily before sampling activities began. These calibrations and
field parameter measurements can be found on the respective field forms
enclosed as Appendix C. |

Purge water from all the wells was collected in properly labeled 55-gallon
drums, sealed, and stored on-site. The on-site storage is located within the
secure portion of the site within the fence. The drums were approved for
disposal by PSC of Toledo, Ohio as non-hazardous waste water and were
picked up for off-site disposal on January 20, 2011.

Sample Collection

Once three well volumes were purged from a well, a decontaminated non-
dedicated bladder pump was lowered into-the well. The bladder pump
was then used at each well to purge one additional gallon before water
quality parameter readings were determined. Low flow samples were
taken with the bladder pump only after three consecutive, stable readings
of all water quality parameters (within 10%) were achieved. Groundwater
was collected from the sandpack interval portion of each well. The depths
of the pump placement in each well are recorded on the respective field
forms (refer to Appendix C).

Once sampling activities were coinpleted, the bladder pump was field
stripped, decontaminated by a double wash rinse of distilled water and
Alconox, and reassembled before sampling the next well. New
polyethylene tubing was used to sample each well.
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3.2

The decontamination rinsates were collected along with the purge water
and contained in 55-gallon drums.

The following samples were collected at each well:

¢ (3) 40mL glass vials with hydrochloric acid (HCL) preservative for
Volatile Organic Compounds (VOCs) method 8260B;

o (2) 1L glass amber bottles with no preservative for Semi-volétile
- organic Compounds (SVOCs) method 8270C; and

e (2) 0.5L plastic containers with nitric acid (HNOs) preservative for
Priority Pollutant Metals. One of the two sample containers for
metals was filtered in the field using a 0.45 pm filter prior to
acidification while the other was unfiltered.

Once the samples were collected, they were immediately sealed and
placed into insulated coolers with wet ice. Before shipping, the coolers
contained a properly signed chain of custody form. A custody seal was
also affixed to the cooler before being taped and shipped to Test America
Laboratories in North Canton, Ohio.

Duplicate samples were taken at MW-13 and MW-1. Equipment Blanks
were collected on November 17, 2010 between the sample collection from

wells MW-12 and MW-1 and on November 18, 2010 after the MS/ DS
sample collection from well MW-3 and sampling well MW-6. An

‘MS/MSD sample was taken for the lab at MW-3.

GROUNDWATER SAMPLE RESULTS

The November 2010 sampling event provided the fifth round of data
collected since the installation of the phytoremediation system. Previous
sampling data was collected in November from 2006 through 2009 and
have been summarized in previous annual reports.

Groundwater sample results for the November 2010 sampling event are
presented in Table 2. The analytical lab report used to create Table 2 is
also enclosed in Appendix D. Tables 3 through 5 present a historic
detection summary of the groundwater sampling from 1998 through 2010.
Detected constituents in Tables 3 through 5 are compared to their
corresponding Exposure Point Concentrations (EPCs) per the EE/CA and
Maximum Concentration Limits (MCLs) per the USEPA.
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3.2.1

3.2.2

Furthermore, it is noted that some constituents were marked with
qualifiers by Test America, indicating that the sample results did not meet -
the quality assurance/quality control standards, which included '
constituents that were also detected in the method blank or were detected
between the method detection limit (MDL) and the reporting limit (RL).
These detections are labeled with a “B” or a “]” qualifier, respectlvely, in
both the lab reports and data tables.

According to Test America, all target analytes in the Method Blank must
be below the RL or the associated sample(s) must be ND with the
exception of common laboratory contaminants. Furthermore, the samples
that contain results between the MDL and the RL (“]” flagged) have the
possibility of false positive or mis-identification at these quantitation
levels. In analytical methods requiring confirmation of the analyte
reported, confirmation was performed only down to the standard
reporting limit (SRL). The acceptance criteria for QC samples may not be

- met at these quantitation levels.

The samples that contained concentrations of target analytes at a

. reportable level in the associated Method Blank(s) were flagged with "B"

and are therefore considered lab contaminants and are not treated as a
positive detection. The samples that contain results between the MDL and
the RL were flagged with "J]" and have a possibility of false positive or mis- -
identification at these quantitation levels, according to Test America.
Therefore “]” flagged constituents are considered estimated values rather
than valid detections and have been treated as such in the discussions
herein for the 2010 sampling event. -

Deep Groundwater

Deep groundwater associated with the Site was evaluated by sampling
and testing groundwater samples from wells MW-1 through MW-3.

- Groundwater samples were analyzed for VOCs, SVOCs, and priority

pollutant metals. None of the groundwater samples collected from the
deep groundwater wells had valid -detections of VOCs, SVOCs, or priority -
pollutant metals above lab detection limits during the 2010 sampling
event. '

On-Site Perched Shallow Groundwater

' On-site perched shallow groundwater associated with the Site was

evaluated by sampling and testing groundwater samples from wells MW-
4 through MW-8. Groundwater samples were analyzed for VOCs,
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SVOCs, land priOrity pollutant metals. The fdllowing constituents were
detected during the 2010 sampling event:

VOCs ) h o "~ Metals

e Acetone - ¢ Antimony -

. Benzene _ ' e Arsenic

e 4-methyl-2-pentanone . o Nickel
(MI_BK)

_ e Selenium
e Toluene

No 'SVOCs.were detectedlabove lab detection limits.

Of the constituents listed above only two metals, arsenic and antimony,
and one VOC, benzene, were detected above their corresponding MCL.
Antimony is the only constituent that was also detected above its
corresponding EPC in one well.

3.2.3 Off-Site Perched Shallow Groundwater

Off-site perched shallow groundwater associated w1th the Site was
evaluated by sampling and testing groundwater samples from wells MW-
9 through MW-15. Groundwater samples were analyzed for VOCs,
SVOCs, and priority pollutant metals. The following constituents were
detected during the 2010 sampling event:

. VOCs ' " Metals
e Acetone - e Arsenic
. I_ Nickel

No SVOCs were detected above lab detection limits.

Of the constituents listed above only arsenic was detected above its
corresponding MCL. Arsenic was also detected above its corresponding
EPC in one well (MW-9). -
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4.0 CUMULATIVE FIVE YEAR REVIEW

As stated in the SOW and the Work Plan, the RA objective is as follows:

e “To mitigate the risks to human health and the environment as
defined in the EE/CA. In accordance with these documents the RA -
will provide for short- and long-term minimization of the potential
for human exposure to constituents of concern at levels that would
result in calculated risks above USEPA threshold values for the
Site.”

Furthermore, the Performance Criteria for the Site as stated in the
Performance Standards section of the O&M Manual is as follows:

e “Ground water monitoring will be conducted annually for five
years to monitor site specific ground water parameters (i.e., to
confirm there are no significant changes in the ground water
quality).” |

e “Five years after construction of the phytoremediation remedy,

' USEPA, in consultation with OEPA, will determine whether a
significant reduction in the volume of leachate releases (seepage
breakouts) has occurred. If no significant reduction in the volume
of and contaminant concentrations in leachate releases (seepage
breakouts) have occurred, then USEPA, in consultation with OEPA,
will evaluate whether additional response actions are necessary.”

The O&M Manual continues to explain that “this evaluation will include,
but may not be limited to, collection of data, a human health risk
assessment, and cost projections for any potential future remediation.
Furthermore, if the grass cover, cotton or hybrid poplar trees fail to
survive and flourish; additional flora must be installed that is capable of
surviving and flourishing. Monitoring of the removal action to evaluate
its effectiveness will be conducted during the first five years. If after five
years, the monitoring shows that the technology is not effective, the
alternative will be enhanced, supplemented or replaced.”

Calendar year 2010 marked the fifth year of operation and maintenance
activities at the Site since the installation of the phytoremediation system.
In accordance with the O&M Plan for the Site and as indicated in previous
annual reports, a review of all of the data collected in the first five years of
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4.1

monitoring at the Site has been conducted. The purpose of this data
analysis is to determine compliance with the performance criteria and the
RA objective. A discussion of the data analysis is further described below.

SITE INSPECTIONS

Quarterly Site inspections have occurred at the Site from January 2006
through December 2010.

By

3

Photograph 1: Tree Planting Activities in November 2005, looking Northeast, along
northern end of the Site
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4.2

Photograph 2: May 2010, looking West at the Northern portion of the Site

The photos shown above provide a comparison of the growth of the trees
since they were planted in 2005. The grass cover and the trees have been
successfully planted and are flourishing.

Based on the observations made during the quarterly inspections, no
seepage breakouts have occurred at the Site since the implementation of
the RA and the remedy is adhering to the performance standards outlined
in Section 4.3 of the O&M Plan.

ANALYTICAL SAMPLING

Ten target VOCs, nineteen target SVOCs, and numerous low level metals
were detected in the groundwater at the Site during the pre-remediation
sampling in 1998. As described in Section 3.2 of this report,
concentrations of these constituents have declined since installation of the
phytoremediation cap and few of these constituents were detected above
lab detections during the most recent round of sampling. In fact, only 4
VOCs and 4 metals were even detected above lab detection limits in the
shallow groundwater on or off- Site. Furthermore, no VOCs, SVOCs, or
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metals were detected above lab detection limits in the deep groundwater
during the most recent round of sampling.

As described in the O&M Manual, the RA was intended to provide for
short- and long-term minimization of the potential for human exposure to
constituents of concern at levels that would result in calculated risks
above USEPA threshold values for the Site. The yearly analytical
sampling was conducted in order to monitor the short-term effectiveness.
of the RA. In order to determine the long-term effectiveness of the RA,
further analyses were completed as further described herein.

Prior to the remedy installation, the shallow monitoring wells indicated
that the localized flow direction of the shallow saturated zone was
generally toward the northwest, west, and southwest, in a radial direction
from the eastern property boundary as indicated in the EE/CA by the
data collected in July 1996, November 1998, January 1999, and April 1999.
Following the installation of the RA, the water levels in the shallow zone
monitor wells have all dropped from November 2006 to November 2010.
Changes in water depths from 2006 to 2010 have ranged from
approximately 1.5 feet deeper (MW-5) to 6.25 feet deeper (MW-8). The
water level change may be the result of increased evapotranspiration at
the Site. However overall, the direction of the groundwater flow has
remained generally to the west since the remediation occurred in 2006.

Based on current shallow groundwater conditions, the off-site wells are
categorized as follows in relation to the Site:

e Upgradient wells: MW-13, MW-14, and MW-15
¢ Downgradient Wells: MW-11 and MW-12
e Cross Gradient Wells: MW-9 and MW-10

The remedy is considered to be effective if a) there are no significant
changes in groundwater quality and b) the remedy remains protective of

risks. Statistical trend analysis was performed to evaluate groundwater
quality as discussed below. Risks on-site are effectively managed through
existing controls such as fencing and a deed restriction. In order to
evaluate risks, an updated risk assessment of the shallow groundwater
zone was performed, which is further discussed in the subsequent
sections.
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STATISTICAL ANALYSES

As proposed in the 2009 annual report, statistical analyses have been
conducted of the historic analytical data that has been collected at the Site,
including pre-remediation data from 1998 and post-remediation data from
2006 through 2010. As stated in Section 4.3 of the O&M Manual, the
performance criteria for groundwater monitoring is to confirm that there
are no significant changes in the groundwater quality. The methodology
and results of the statistical analysis is discussed below.

For trend analysis purposes, ERM focused their statistical analyses on the

_ target constituents identified during the 1998 sampling round (pre-

remediation), which were VOCs, SVOCs, and metals. Based on the data
collected, the following selection criterion was used for constituent
trending: '

. Cbnstituents labeled with a “B” flag were not used for trending as
they were detected in the method blank and do not qualify as a
valid detection.

‘e All other analytical results of VOCs, SVOCs, and metals including
estimated values that were denoted with a qualifier (“]” flag) were
considered for statistical purposes. However, it is noted that “J”
flag values are often below detection limits and can falsely skew a
trend to appear to be increasing when there are numerous non-
detects for a specific parameter. Therefore, additional selection
criteria were established (see next bullet).

e Trend analyses were completed for any constituent with an
analytical result from at least 50% of the sampling events (i.e.
detected during three sampling events) from 1998 through 2010
with at least one of those detections in exceedance of its
corresponding current MCL value.

The trends in concentrations-over-time at the monitoring wells were _
evaluated using the Mann:Kendall statistical test. The Mann-Kendall test
is a non-parametric test that can be used to assess whether concentrations
exhibit increasing or decreasing trends over tirne to a specified level of
confidence. The Mann-Kendall test was performed using Monitoring and
Remediation Optimization System (MAROS) Software Version 2.1, which
was developed for the Air Force Center for Environmental Excellence
(Nov. 2004). A separate trend test is performed on each well for each
contaminant and requires a minimum of four sampling events. The
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results of this test are reported as Concentration Trend, which is reported
as Decreasing, Probably Decreasing, No Trend, Stable, Increasing, or
Probably Increasing, based on the Mann-Kendall statistic and the
Confidence in Trend. For example, if the Mann-Kendall statistic is
negative, a decreasing trend is reported if Confidence in Trend is greater
than 95% and a probably decreasing trend if the confidence is between 90
and 95%. Calculations of the Mann-Kendall analyses and further
explanation of the trend test are provided in Appendix E.

Based upon the selected criteria described above, the only constituents
that warranted a Mann-Kendall analysis were benzene, antimony, and
arsenic in select wells. Of all the constituents that were analyzed using the
Mann-Kendall analysis, only antimony in MW-5 and arsenic in MW-9
have shown an increasing trend in shallow groundwater. No trending
was conducted in the deep groundwater zone as no constituents were
identified meeting the selected criteria.

As a result of the increasing trends detected for antimony in MW-5 and
arsenic in MW-9, the corresponding downgradient wells (MW-11 and
MW-12) were examined for detections of these constituents. There were
no detections of antimony during any of the sampling events in the
downgradient wells; therefore, no additional trend analyses were
comipleted for antimony. Similarly, arsenic was not detected in_
downgradient well MW-12; however, there were two detections of arsenic
in MW-11 and therefore, arsenic trend analyses in MW-11 were completed
using the Mann-Kendall trend analysis, even though it did not meet the
selection criteria listed above (50% constituent detection). Further
discussion on MW-11 is included in Section 4.4 below.

EVALUATION OF CURRENT RISK

Based on the findings of the Statistical analyses, ERM determined that
overall trends of constituents observed in the groundwater at the Site

‘have remained generally stable and do not show overall signs of

increasing concentrations. Only.two increasing trends for select metals
were observed in two shallow groundwater wells:

e Antimony in on-Site well MW-5

e Arsenic in off-site well MW-9
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MW.-5 is an on-site well and exposure to this well has been limited thfough
effective and necessary institutional controls. Further, there are no valid
detections of antimony in the downgradient wells.

Based on the current groundwater flow conditions, MW-9 is an off-site,
side-gradient well. While this well has a calculated increasing trend for
arsenic, the wells located down-gradient of the on-site wells have not
shown an increase in arsenic concentrations. MW-11 was calculated to have
no trend for arsenic and no valid detection of arsenic have occurred in MW

12 throughout the sampling history of the Site.

However, to evaluate if the Site was still protective of risk and to quantify
whether these changes in groundwater quality are significant, ERM
performed a limited updated risk evaluation for the shallow on-site and
off-site groundwater. Risks were evaluated for potential exposure via
dermal and inhalation pathways for future construction workers. Using
the same assumptions that were stated in the EE/CA, total
noncarcinogenic and carcinogenic risks were evaluated for these exposure
pathways, which were determined to be the only complete exposure
pathways related to the Site. In addition, it is noted that estimated “J”
qualified data was used in this updated risk evaluation to remain

 consistent with the EE/CA. Data labeled with a “B” qualifier was not
used.

The Streamlined Risk Evaluation that was performed and documented in
Section 5 of the EE/CA was conducted in 2001 with the most recent risk
assessment guidelines and procedures at that time. The updated risk
evaluation that was conducted on the 2010 analytical data was performed
based on the most recent standards and procedures as of the date of this
report. Refer to Appendix F for more details on the assumptions and
references used in this updated risk.evaluation.

Carcinogenic Risks

Based on the 2010 sampling data, the fdlloWing cércinoger')ic risks have

been calculated for the on-site pérched groundwater. The estimated

cancer risk for dermal exposure with on-site perched groundwater by the
construction worker is 1.9 x 10-8. On-site perched groundwater estimated
a cancer risk for inhalation risks for the construction worker is 7.6 x 1010,

Based on the 2010 sampling data, the following carcinogenic risks have
also been calculated for the off-site perched groundwater. The estimated
cancer risk for dermal exposure with off-site perched groundwater by the
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construction worker is 6.9 x 10-%. No carcinogenic constituents for
inhalation (i.e. VOCs) were detected in the off-site perched groundwater,
thus no cancer risk for inhalation was calculated. This is consistent with
the 2001 EE/CA. .

The resultant cancer risks for the construction worker potentially exposed
to on-site and off-site perched groundwater is 2.0 x 108 and 6.9 x 10,
respectively. These estimated risks for the construction worker are well
below the acceptable cancer risk range of 1 x 104 to 1 x 106. In 2001, the
major contributors to on-site perched groundwater cancer risks were
benzene and bis(2-ethylhexyl) phthalate and in 2010 the major
contributors were antimony and benzene. In 2001 and 2010, the major .
contributor to off-site perched groundwater cancer risks was arsenic in the
perched groundwater.

Noncarcinogenic Risks

Based on the 2010 sampling data, the following noncarcinogenic risks
have been calculated for the on-site perched groundwater. The estimated
noncarcinogenic risk for dermal exposure with on-site perched
groundwater by the construction worker is 5.4 x 103, On-site perched
groundwater estimated a noncarcinogenic risk for inhalation risks for the
construction worker is 3.9 x 10-5.

‘Based on the 2010 sampling data, the following noncarcinogenic risks

have also been calculated for the off-site perched groundwater. The

. estimated noncarcinogenic risk for dermal exposure with off-site perched

groundwater by the construction worker is 1.1 x 108. Off-site perched
groundwater estimated a noncarcinogenic risk for inhalation risks for the
construction worker is 3.6 x 108,

The 2010 resultant noncarcinogenic risks for the construction worker
potentially exposed to on-site and off-site perched groundwater are 5.4 x
10 and 1.1 x 1073, respectively. These estimated risks for the construction
worker are below the acceptable noncarcinogenic hazard index (HI) of 1.0.
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CONCLUSIONS

This report summarizes the operating activities at Greiner’s Lagoon
Superfund Site (Site Id. # 0550) located in Ballville Township (Site) in the
tifth year of performance monitoring (2010 calendar year) and provides a
review of the first five years of monitoring at the Site. Site activities were
conducted according to the USEPA approved O&M Manual and consisted
generally of groundwater samphng, erosion inspection and repair, and
landscaping '

In accordance with the Site O&M Manual, site inspections were
performed quarterly for the years two through five following completion
of the remedy. No major issues were identified as a result of the
inspections and no seepage breakouts were identified during the entire
five year inspection period. Maintenance activities completed at the site
during the years of inspections included swale regrading (2006), a fence

repair (2008), tree replacements, and animal burrow repairs. .

The objective of the RA as stated in fhe SOW, Work Plan, and O&M Manual
is to minimize the potential for human exposure to constituents of concern
at levels that would result in calculated risks above USEPA threshold values
for the Site. As shown herein, the Site remains protective of risk and is

- therefore meeting the RA objective. The institutional and engineering

controls currently in place are necessary and sufficient.

The performance criteria for the RA as stated in the SOW, Work Plan, and

O&M Manual are to confirm that there are no significant changes in the

ground water quality and to determine if a significant reduction in leachate
breakouts has occurred. Based on the performance standards, the remedial
action at the'Site continues to be effective. Any changes in groundwater
quality are not significant as the Site continues to meet risked based
criteria. Lastly, during the five year monitoring period, no seepage
breakouts or evidence of seepage breakouts has been observed. The grass
cover and poplar trees have been successfully planted and are flourishing.

Based on the five years of monitoring data, the phytoremediation cap is
performing as it was designed and is meeting the stated remedial
objectives and performance criteria. No additional action or modification’
to the phytoremediation system is therefore recommended.
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ERM

. Table 1
Greiner's Lagoon

Historic Groundwater Elevations ‘

Date July 1996 11/10/1998 1/27/1999 4/28/1999
WelllD | T.O.C. DTW | GWELV] DTW |GWELV| DTW | GWELV DTW | GW ELV
MW-1 668.13 19.66 648.47 19.29 648.84 18.27 649.86 16.55 651.58
MW-2 669.88 21.14 648.74 20.88 | 649.00 20.02 649.86 18.30 651.58
MW-3 669.22 20.47 648.75 20.31 648.91 19.34 649.88 17.60 651.62
MwW-4 667.51 3.756 663.76 7.29 660.22 217 665.34 1.50 666.01
MW-5 |. 668.56 4.69 663.87 6.37 662.19 4.05 664.51 2.44 666.12
MW-6 667.45 3.42 664.03 4.38 663.07 1.26 666.19 0.92 666.53
MW-7 668.09 4.45 663.64 5.60 662.49 2.72 665.37 2.65 665.44
MW-8 667.17 3.31 663.86 4.73 662.44 0.83 666.34 0.72 666.45
MW-9 669.13 - - 6.84 662.29 4.90 664.23 5.90 663.23
MW-10 | 670.82 - - 10.23 660.59 7.62 663.20 3.756 667.07
MW-11 669.45 - - 9.78 659.67 8.77 660.68 3.60 665.85
MW-12 | 669.89 - - 11.88 658.01 10.80 659.09 3.60 666.29
MW-13 | 669.80 - - 6.99 662.81 3.61 666.19 4.48 665.32
MW-14 | 669.70 - - 6.78 662.92 3.55 666.15 4.31 . 665.39
MW-15 | 669.31 - - - - - - - -
Date 11/8/2006 -11/12/2007 11/17/2008 11/9/2009
WelllD | T.0.C. DTW | GWELV]| DTW |GWELV| DTW |GWELV| DTW | GWELV
MW-1 668.13 18.05 650.08 18.77 649.36 20.20 647.93 20.73 647.40
MW-2 669.88 19.51 650.37 20.76 649.12 22.14 647.74 22.85 647.03
MW-3 669.22 18.98 | 650.24- 20.22 649.00 21.61 647.61 22.29 646.93
MW-4 667.51 4.68 662.83 5.57 661.94 9.57 657.94 9.98 657.53
MW-5 668.56 7.78 660.78 8.09 660.47 8.20 660.36 9.1 659.45
MW-6 667.45 3.22 664.23 4.02 663.43 2.78 664.67 5.89 661.56
MW-7 668.09 4.22 663.87 6.36 661.73 6.98 661.11 8.41 659.68
MW-8 667.17 0.96 -666.21 4.40 662.77 5.62 661.55 7.55 659.62
MW-9 669.13 5.35 663.78 6.57 .| 662.56 7.95 661.18 9.23 659.9
MW-10 | 670.82 9.25 661.57 9.01 661.81 12.21 658.61 13.16 657.66
MW-11 669.45 9.05 660.40 8.70 660.75 10.84| 658.61 11.08 658.37
MW-12 | 669.89 10.95 658.94 10.05 659.84 13.27] 656.62 13.4 656.49
MW-13 | 669.80 5.31 664.49 6.51 663.29 4.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>